This study analyzes the relationship between credit risk and profitability on the capital adequacy ratio (CAR) of commercial banks in Indonesia. The empirical model result shows that credit risk and profitability performance altogether significantly influence the capital adequacy ratio (CAR). Partially, the variables that significantly influence the CAR are the characteristics and complexity of the bank group. This study also suggests that the pace towards the long-term balance is, in general, less than one year. Capital ratio in the banking industry is 8%, indicating the bank has set aside to anticipate the impact of external factors as well as to comply with Bank Indonesia Regulation Number 15/12/PBI/2013.
Introduction
In modern finance, bank has an important role in the process of financial intermediation (Fungáčová and Poghosyan, 2014) . Bank, as an intermediary institution, serves to mobilize and allocate savings to the most productive activities that can increase productivity and national income (Mahran, 2012) . Bank has a large portion of the financial sector in the world economy (Bokhari et al., 2012) . In Indonesia's economy, the bank has a dominant role compared to other financial institutions (Bokhari, 2012) . Moreover, the banking industry dominates the financial system in Indonesia. Banking market in Indonesia in the second half, 2014 was 78% of the total assets of financial institutions. Thus, a failure in the banking industry could destabilize the financial system and economy. Kashmir stated that the progress of banks in a country is a measure of the progress of the country (Kashmir, 2014). Indonesia, 2014 The effectiveness of bank as an intermediary institution can be seen from the bank's ability to collect deposits in current accounts, savings and time deposits, which then channeled back in the form of credit. The performance of banking intermediation in Indonesia can be seen in Table 1 . The composition of the bank's assets are dominated by the credit where the revenues are derived from loan interest income. Thus, the credit risk is one of the main risk exposures.
Credit Risk is the risk arising from default by a counterparty in meeting its obligations. Credit risk can be defined as a chance of debtor or counterparty to fail to meet its obligations (Frederick, 2012) . It is a significant risk in the bank in line with the nature of its activities (Li et al., 2014) , as well as the most important source of risk for commercial banks (Drehmann et al., 2008) . Lending activity remains the bank's main business in the world, so the credit quality is considered as the main indicator of financial health and soundness of banks (Boahene et al., 2012) .
Because credit risk is a major risk of a bank, the bank is required to identify, measure, monitor, control and provide enough capital for credit risk. In addition, banks are required to have a sufficient amount of capital, both to support its business expansion as well as a buffer to prevent an to absorb any unexpected losses (Raharjo et al., 2014) . Bank uses capital to finance investments and decrease the likelihood of bankruptcy (Moussa, 2015) as well as to compete in global markets (Fitrianto et al., 2006) . In line with this, Bank Indonesia, through Bank Indonesia Regulation No. 15/12/PBI/2013 , December 12, 2013 , had set the amount of capital a bank, tailored to the bank's risk profile. Banks with a high risk profile requires the support of a larger capital than banks with low risk profile in order to anticipate risks.
Commercial banks in Indonesia are also required to have additional capital as a buffer, in accordance with the criteria set by Bank Indonesia. Additional capital consists of capital conservation buffer, countercyclical buffer, and capital surcharge. Bank Indonesia set Capital Conservation Buffer at 2.5% of risk weighted assets (ATMR), Countercyclical Buffer is set in range of 0% up to 2.5% of risk weighted assets (ATMR) and Capital Surcharge for Domestic Systematically Important Bank (D-SIB) is set in range of 1% to 2,5% of risk weighted assets (ATMR).
The banking industry in Indonesia currently consists of 119 conventional commercial bank with 19,948 office network. Bank Indonesia classifies banks into 6 groups, namely State Owned BanksBank Persero (4 banks), Foreign Exchange Commercial Banks-Bank Umum Swasta Nasional Devisa (38 banks), Non-Foreign Exchange Commercial Banks-Bank Umum Swasta Nasional Non Devisa (29 banks), Regional Development Banks-Bank Pembangunan Daerah (26 banks), Joint Venture Banks-Bank Campuran (12 banks) and Foreign Owned Bank-Kantor Cabang Bank Asing (10 banks). During the study period, the CAR of the entire group of banks has exceeded the minimum CAR set (8%) as Figure 1 . This indicates that the banking industry has sufficient capital to support the growth in business volume and anticipate potential risks of its business activities.
Analysis of the factors affecting capital adequacy ratio (CAR) has been done by some previous researchers, both in Indonesia and in several other countries. Previous re-search revealed differences in the effect of credit risk on capital adequacy and profitability. The results of Shingjergji and Hyseni (2015) on the banking industry in Albania in the 2007-2014 period show that NPL negatively influences CAR, which contradicts the result of research conducted by Raharjo et al., (2014) , which showed a significant positive correlation between CAR and NPL across group stated owned banks in Indonesia. The result of Dreca (2013) on 10 banks in Bosnia shows that ROA has a significant negative effect on CAR, which contradicts the result of Fitrianto et al. (2006) and Bateni et al. (2014) who found a significant positive relationship between ROA on CAR.
Based on the aforementioned various research results, and the consideration that the research in Indonesia is only done on a group of certain banks such as banks listed on the Jakarta Stock Exchange (Fitrianto et al., 2006) , State Owned Banks (Raharjo et al., 2014) and 19 commercial banks (Nuviyanti, 2014) as well as the fact that capital adequacy is one parameter of bank health using the approach of RiskBased Bank Rating (RBBR), this study analyzed the effect of credit risk and profitability on the adequacy of capital in six groups of conventional commercial bank in Indonesia during the period 2010-2014. 
Methods
This study extends previous research coverage by distinguishing the impact of credit risk on capital adequacy and profitability in each group of banks in Indonesia. The data used is monthly time series data ranges from January 2010 to December 2014 which is obtained from Banking Statistics Indonesia, Bank Indonesia. The data used are various financial ratios describing the condition and performance of the Indonesian banking industry, listed in Table 3 . This study uses Error Correction Model (ECM) to model and analyze the data. This model can be used to determine the effect of short term and long term of the independent variables on the dependent variable. According to Engle and Granger (1987) , ECM is a technique for correcting short-term imbalance towards long-term equilibrium to explain the relationship between independent variables and the dependent variable in the present and the past.
The data analysis begins with a stationary test to avoid spurious regression. The tests are performed using Augmented Dickey Fuller (ADF) test. Once the entire variables are stationary at the same rate, the next test is the cointegration test Engle and Granger. The test is intended to determine the possibility of long-term equilibrium relationship between independent and dependent variables. If the cointegration is evident, there would be a stable long term relationship across the variables. Meanwhile, to determine the short-term relationship, this paper uses an Engle-Granger error correction mechanism (ECM) model as follows:
where: α = short run coefficients, β = long run coefficients, 2 = non-equilibrium correction coefficient. Non-equilibrium correction coefficient ( 2 ) is an absolute value that describes how quickly the time required to obtain the equilibrium value. Significant 2 indicates a short-term relationship between these variables.
The ECM model in this paper is as follows. First, the long run model for the i th bank is written as: 
Results and Discussion

Stationarity test
Stationarity test results showed that all variables are not stationary at level. The test is then carried out for the first difference of the variables. The test results show that all the probability are less than 5%, indicating they are stationary at the first difference (see Table 4 ).
Co-integration test
Cointegration test results showed that all the residuals of the long-term equation are stationary at level, reflecting the cointegration or long-term equilibrium. Therefore, we have resons to construct the ECM model, with the results listed in Table 5 .
Short run model
The estimation of short-term equations in this study performed on each group of banks. The results are presented in Table 7 .
The results showed that the variables of credit risk (KTA, LDR, NPLs and CKPN) and variable of profitability performance (BOPO and ROA) altogether influence the capital adequacy ratio (CAR) in each group of banks during the period 2010-2014. Partially, in the short term, all the variables significantly influence CAR except BOPO. Table 1 shows that the share of loan interest income to operating income decreased although the portion of loans to total assets increased. In other words, there are non-operating income that contribute to the performance of profitability that is an organic source of funds such as rental income, gain on sale of fixed assets, and gains on foreign exchange transactions as well as additional capital through a rights issue explicitly (tier 1) and the issuance of securities of subordinated (tier 2) as nonorganic source to strenghten capital funds of the banking industry. The results of short run model estimation indicate that the variables that significantly influence the CAR are KTA and LDR (Sated Owend Bank), NPL (Foreign Exchange Commercial Banks), CKPN (Joint Venture Bank and Foreign Owned) and ROA (Non-Foreign Exchange Commercial Banks and Regional Development Banks). The different types of variables that significantly influence the capital adequacy ratio (CAR) is influenced by the characteristics and complexity of each group of banks. The estimation results of shortterm model in each bank group has Error Correction Term (ECT) with a negative sign. This figure reflects the direction towards the long-term balance. The adjustment process lasted less than one year.
Conclusion
Lending activity is the main business of a bank making the loan interest income as core income. As the result, the credit risk becomes a major risk in the banking industry. The test results by using ECM shows that in the short terms, variables of credit risk (KTA, LDR, NPL and CKPN) and variables of profitability (BOPO and ROA), jointly significantly affect the adequacy capital (CAR). Partially, variables that significantly influence the CAR are depend on the characteristics and complexity of the bank group. The results of this study indicate that the pace towards the long-term balance in general is less than one year.
The credit risk has a potential impact on capital adequacy ratio (CAR) so that the bank needs good of risk management to identification, measurement, monitoring, control and mitigate of those risks. This is in line with Bank Indonesia Regulation ( The quality of credit risk management is the basis for determining the credit quality based solely on the accuracy of pay. Credit risk is one of the basic assessment in determining the risk profile of the bank as stipulated in Bank Indonesia Regulation No. 13/1/PBI/2011 dated January 15, 2011. In anticipation of the effect of credit risk, banks can improve the quality of risk management, giving credit to the basic principles and the precautionary principle, increasing reserves, and strengthening the capital structure.
During the span of the study period, the banking industry has a capital ratio exceeding 8%, which is the regulatory capital. This shows that the bank has set aside to anticipate external impacts, in addition to implementing PBI No. 15/12 / PBI / 2013 concerning the Minimum Capital Requirement for Commercial Banks. The regulations require banks to increase capital formation as a buffer in the form of Capital Conservation Buffer, and Countercyclical Buffer. In addition, the Bank with the potential systemic risk is required to establish additional capital in the form of Capital Surcharge.
